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(57)Abstract: 

PURPOSE: To prevent crosstalks among pixels by giving 
the excess minority carriers of a semiconductor 
substrate a potential gradient in the surface direction of 
the substrate and forming the recombination region of 
optical signal charges so as to surround each of 
conductivity type layers. 

CONSTITUTION: When the carrier concentration of a 
semiconductor substrate 10 is kept constant, the 
potential EC of a conduction band accelerates excess 
electrons in the direction of a reverse conductivity type 
layer 1 1 from the rear of the substrate 10 when the 
substrate 10 takes a p type. On the other hand, the 
potential EV of a valence band is kept constant from a 
depletion layer in the vicinity of the layer 1 1 to the rear 
of the substrate 10. An electric field by the potential 
gradient of the conduction band is brought so that the 
velocity of electrons is brought near to thermal velocity. 
Accordingly, signal charges generated by light hv 
projected to the substrate 10 are accelerated by the 

potential gradient of the conduction band, are not diffused approximately in the cross direction 
and reach the surface of the substrate 10, and are diffused in the cross direction on a surface. 
A recombination region 12 is formed between a p-n junction, thus absorbing signal charges 
diffused in the cross direction to the recombination region 12. 
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